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Foreword—This Document has not changed other than to put it into the new SAE Technical Standards Board
Format.

1. Scope—This standard covers requirements for several types and grades of electrodeposited nickel/chromium
coatings on ferrous or copper alloy basis metals and copper/nickel/chromium on zinc or aluminum alloys for
the finishing and corrosion protection of decorative ornamentation and hardware of motor vehicles and marine
controls and fittings. Four grades of coatings are provided to correlate with the service conditions under which
each is expected to provide satisfactory performance, namely: very severe, severe, moderate, and mild.
Definitions and typical examples of these service conditions are provided in Appendix Al Information
contained in this document generally conforms to the information contained in ASTM B 456, Specification for
Electrodeposited Coatings of Nickel plus Chromium.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein.

2.1.1  ASTM PuBLIcATIONS—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959

ASTM A 219—Methods of Test for Local Thickness of Electrodeposited Coatings

ASTM B 183—Preparation of Low Carbon Steel for Electroplating

ASTM B 242—Preparation of High Carbon Steel for Electroplating

ASTM B 252—Preparation of Zinc Die Castings for Electroplating

ASTM B 253-68—Preparation of and Electroplating on Aluminum Alloys by the Zincate Process
ASTM B 281—Preparation of Copper and Copper Alloys for Electroplating

ASTM B 287

ASTM B 320—Preparation of Iron Castings for Electroplating

ASTM B 368—Method for Copper-Accelerated Acetic Acid-Salt Spray (Fog) Testing (CASS Test)

1. ltis recognized that uses exist in which either thicker or thinner coatings than those covered by these specifications may be required. In such
cases, the particular thickness desired by the purchaser (minimum, maximum, or range of thickness permissible) should be the subject of
agreement between the purchaser and the plater.
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2.2

3.1

3.2

3.3

5.1

ASTM B 380—Methods for Corrosion Testing of Decorative Chromium Electoplating by the Corrodkote
Procedure

ASTM B 456—Specification for Electrodeposited Coatings of Nickel Plus Chromium

ASTM E 105—Practice for Probability Sampling of Materials

ASTM E 122—Practice for Choice of Sample Size to Estimate a Measure of Quality for a Lot or Process

Other Publications

50th Technical Proceedings of the American Electroplaters’ Society (1963)
Manufacture

Only those parts shall be plated that are free from visible surface defects, such as scratches, porosity,
nonconducting inclusions, roll and die marks, cold shuts, cracks, etc., which may adversely affect the
appearance and the performance of coatings. In order to minimize problems of this sort, the specifications
covering the basis material or the item to be plated should be appropriately specified.

When required, the basis metal shall be subjected to such polishing, buffing, or finishing operations as are
necessary to yield deposits with the desired final appearance. (See Section 5)

Proper preparatory procedures and thorough cleaning of the basis metal surface are essential in order to
assure satisfactory adhesion and corrosion performance of the coating. Accordingly, it is suggested that the
following ASTM documents on the preparation of various basis metals for electroplating be followed where
appropriate:

ASTM B 183—Preparation of Low Carbon Steel for Electroplating

ASTM B 242—Preparation of High Carbon Steel for Electroplating

ASTM B 253-68—Preparation of and Electroplating on Aluminum Alloys by the Zincate Process
ASTM B 252—Preparation of Zinc Die Castings for Electroplating

ASTM B 281—Preparation of Copper and Copper Alloys for Electroplating

ASTM B 320—Preparation of lron Castings for Electroplating

Significant Surfaces—Significant surfaces are defined as those normally visible—directly or by reflection—
which are essential to the appearance or serviceability of the article when assembled in normal position, or
which can be the source of corrosion products that deface visible surfaces on the assembled article. When
necessary, the significant surface shall be the subject of agreement between purchaser and manufacturer and
shall be indicated on the drawings of the parts, or by the provision of suitably marked samples. 2

Appearance

The significant surface of the plated article shall be free from clearly visible plating defects, such as blisters,
pits, roughness, cracks, or unplated areas, and shall not be stained or discolored. On articles where a visible
contact mark is unavoidable, its position shall be the subject of agreement between the manufacturer and the
purchaser.

2. When significant surfaces are involved on which the specified thickness of deposit cannot readily be controlled, such as threads, holes, deep
recesses, bases of angles, and similar areas, the purchaser and the manufacturer should recognize the necessity for either thicker deposits on
the more accessible surfaces or for special racking. Special racks may involve the use of conforming, auxiliary electrodes, or nonconducting
shields.
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5.2 The plated article shall be clean and free from damage. The purchaser shall specify the appearance required,
for example, bright, dull or satin. Alternatively, samples showing the required finish or range of finish shall be
supplied or approved by the purchaser.

6. Manner of Specifying Requirements

6.1 Coating Classification Number or Service Condition Number—When ordering articles to be plated in
accordance with this standard, the purchaser shall state, in addition to SAE J207, either the classification
number of the particular coating required (see 6.4) or the basis metal and the service condition number
denoting the severity of the conditions it is required to withstand (see paragraph 6.2). If the service condition
number is quoted but not the classification number, the manufacturer is free to supply any of the classes of
coating corresponding to the service condition number; but when requested to do so, the manufacturer shall
inform the purchaser of the classification number of the coating supplied.

6.2 Service Condition Number—The service condition number indicates the severity of the service conditions in
accordance with the following scale:

SC 4—very severe service
SC 3—severe service

SC 2—moderate service
SC 1—mild service

Typical service conditions for which the various service condition numbers are appropriate are given in
Appendix A.

6.3 Coating Classification Number—The coating classification number comprises:

a. The chemical designation for the basis metal (or for the principle metal if an alloy). The following
chemical symbols are used:

FE—for steel (oriron)

ZN—for zinc alloy

CU—for copper or copper alloy
AL—for aluminum

The chemical designation for nickel (NI).

A number indicating the minimum thickness of the nickel coating, in micrometers.3
A letter designating the type of nickel deposit.

The chemical designation for chromium (CR).

A letter (or letters) designating the type of chromium deposit.

~oQ0o0 o

6.3.1  TyPE OF NICKEL AND DEPOSIT THICKNESS
6.3.1.1  Type of Nickel—The type of nickel* is designated by the following symbols:
B—For nickel deposited in the fully bright condition.

P—For dull or semi-bright nickel requiring polishing to give full brightness, containing less than 0.005%
sulfur5, and having an elongation not less than 8% when tested by the method given in Appendix C.

3. The approximately equivalent coating thickness in mils are given in Tables 1-4. (1 um = approximately 0.04 mil; 1 mil = 0.001 in =25 um.)

4. ASTM A 219, section on microscopic examination of polished and etched.

5. The sulfur contents are specified in order to indicate the type of nickel plating solution that is to be used. Although no simple method exists for
determining the sulfur content of a nickel deposit on a coated article, the x-ray fluorescence technique can be used. A chemical determination
is possible on a specially prepared test specimen.
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D—For a double-layer or triple-layer nickel coating, of which the bottom layer contains less than 0.005%
sulfur®, and which has an elongation not less than 8% when tested by the method given in Appendix C,
and the top layer contains more than 0.04% sulfur®. The thickness of the bottom layer in double-layer
coatings shall be not less than 75% of the total nickel thickness, and in triple-layer coatings shall be not
less than 50% of the total nickel thickness; the thickness of the top layer in either case being not less than
10% of the total nickel thickness. If there are three layers, the intermediate layer shall contain more sulfur
than the top layer and shall not exceed 10% of the total nickel thickness.

6.3.1.2  Thickness of Nickel Deposits—The number following the chemical designation NI indicates, in
micrometers7, the minimum thickness of the nickel deposit, measured in accordance with ASTM A 219,
Methods of Test for Local Thickness of Electrodeposited Coatings, at points on the significant surface.

6.3.2 TyPE OF CHROMIUM AND DEPOSIT THICKNESS—The thickness of the chromium deposit shall be measured by
the method given in ASTM A 219, at points on the significant surface.

The type of chromium and thickness of deposit is designated by the following symbols placed after the
chemical designation CR (numerals are not used in this case to specify thickness as in the case of nickel):

R—For regular (that is, conventional) chromium, having a minimum thickness of 0.25 um (0.01 mil), except in
the case of SC 1 where the minimum thickness is 0.12 um (0.005 mil).

MC—For microcracked chromium, having more than 300 cracks/cm (750 cracks/in) (method for
measurement is given in Appendix D) in any direction over the whole of the significant surface, and having a
minimum thickness of 0.8 um (0.03 mil), unless it can be demonstrated by the plater that equally good
performance can be obtained with a lower thickness.

6. The sulfur contents are specified in order to indicate the type of nickel plating solution that is to be used. Although no simple method exists for
determining the sulfur content of a nickel deposit on a coated article, the x-ray fluorescence technique can be used. A chemical determination
is possible on a specially prepared test specimen.

7. The sulfur contents are specified in order to indicate the type of nickel plating solution that is to be used. Although no simple method exists for
determining the sulfur content of a nickel deposit on a coated article, the x-ray fluorescence technique can be used. A chemical determination
is possible on a specially prepared test specimen.
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TABLE 1—NICKEL/CHROMIUM COATINGS ON STEEL("

Corrosion Corrosion Corrosion

Equiv. Test Test Test
Nickel Duration, h Duration, h Duration, h
Service Thickness, Case Corrodkote Acetic-Salt
Condition Classification mile ASTM ASTM ASTM
No. No. (approx)(z) B 368 B 380 B 287
SC4 FE/NI40D/CRR 1.6 22 20 144
FE/NI30D/CRMC 1.2 22 20 144
FE/NI30D/CRMP 1.2 22 20 144
SC3 FE/NI30D/CRR 1203 16 16 96
FE/NI25D/CRMC 1.0 16 16 96
FE/NI25D/CRMP 1.0 16 16 96
FE/NI40P/CRR 1.6 16 16 96
FE/NI30P/CRMC 1.2 16 16 96
FE/NI30P/CRMP 1.2 16 16 96
sc 2@ FE/NI20B/CRR 0.8 — — 24
FE/NI15B/CRMC 0.6 — — 24
FE/NI15B/CRMP 0.6 — — 24
sc 1@  FE/NIMOB/CRR 0.4 — — 8

1.

When agreed by the purchaser and the manufacturer, copper may be
used as an undercoat for the nickel but is not substitutable for any part of
the nickel thickness specified.

2. 1 mil=0.001in =254 um.
3. Copper can contribute to the protection of the basis metal. This protec-

tion is enhanced when the chromium deposit is microcracked or
microporous and the final nickel layer is an active sulfur-containing nickel
deposit.

In double nickel system, buffing one of the nickel deposits may be benefi-
cial to the corrosion resistance

4. P or D nickel may be substituted for B nickel and MC or MP chromium
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may be substituted for R
chromium in service condition No. 1; P or D nickel may be substituted for
B nickel in service condition No. 2.
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